The charging of interest for borrowing money, and the level at which it is charged, is of fundamental importance to the economy. Unfortunately, the study of the interest rates charged in the middle ages has been hampered by the diversity of terms and methods used by historians. This article seeks to establish a standardised methodology to calculate interest rates from historical sources. Hopefully, this will provide a firmer foundation for comparisons between regions and periods. It should also contribute towards the recent historical revision regarding medieval economic and financial development. The article is illustrated with case studies drawn from the credit arrangements of the English kings between 1272 and c.1340, and argues that changes in interest rates reflect contemporary perceptions of the credit worthiness of the English Crown.
The following article draws on research looking at the financial relationship between English kings and Italian merchant societies between 1272 and c.1340, focusing on loans advanced to the English crown. This is the medieval equivalent of modern sovereign debt or government borrowing, which has been the subject of extensive research in economic and financial academia. 1 In particular, economists have sought to develop reputational models of sovereign debt, according to which a government's access to credit and the interest rates charged for that credit depend on the perception of the reliability of that government. This is linked to an important debate over the reasons for the historical changes in the rates of interest charged to different governments at different times; most notably concerning the apparent decline in the rates charged to the English government after the 'Glorious Revolution' of 1688. In a seminal article, Douglass North and Barry
Weingast argued that the new constitutional structure adopted after 1688, i.e. the replacement of a personal monarchy by a parliamentary monarchy, improved the credibility of the English government's commitment to repay its debts. 2 This model has since been applied to medieval Europe by Stephan Epstein and David Stasavage, with particular focus on whether city-states had better 'credible commitment' and thus could secure credit at lower rates of interest than monarchies/principalities. 3 In order to test the applicability of these models to the relationship between the three Edwards and their Italian creditors, it was first necessary to gather accurate data on the interest rates charged to the English kings. A preliminary survey of the range of interest rates cited in the secondary literature, however, revealed serious problems with the methodologies used by historians when calculating interest rates.
In addition to the specific question of government borrowing, interest rates also have a wider importance to the economy. In modern times, ready access to credit has enabled property ownership, a high standard of living and large governmental expenditure, while the manipulation of base interest rates by governments or central banks is used as a macroeconomic tool. The medieval world, by contrast, is popularly seen as a period of limited economic and financial development, where credit was scarce and interest rates were high. 4 In part, this has been explained in terms of the usury prohibition against charging interest on loans of money. 5 As a result, any loan would be expensive to repay, thus having a negative knock on effect on the viability of business activity and placing indebted governments, nobles and religious institutions under pressure. According to economic theory, such a block on investment should have reduced economic growth. Today, most medieval historians would not recognise this depiction, as recent work has revised this pessimistic picture of the medieval economy considerably, identifying evidence of financial innovation and widespread access to credit. 6 A better understanding of the rates of interest actually charged in the middle ages therefore has the potential to contribute greatly to our knowledge of medieval financial and economic development, so long as those interest rates are accurately calculated.
Unfortunately, as mentioned above, the treatment of interest rates in the historiography is uneven. It seems that a combination of poor historical practice and a misunderstanding of how to calculate an interest rate, compounded by a lack of consistency in the methods and terminology used by historians, has led to the development of a number of misconceptions on the rates of interest prevalent during the middle ages. Furthermore, the analysis of medieval interest rates has not always been approached in a sufficiently nuanced way. Modern economic theory posits that the interest rates charged are, to a certain extent, dependent upon individual circumstance.
Thus, a long term loan with collateral will be subject to a lower interest rate than unsecured borrowings. The context of any loan must therefore be taken into account when assessing the significance of the associated interest rate. This is especially important when constructing long-term indices of interest rates and when making comparisons between the rates charged to different types of government and across historical periods. This article will establish a method of calculating annual rates of interest in order to develop a standard term for future discussion, in the hope that a better understanding of some of the interest rates actually charged in medieval England will contribute to the recent revision of medieval financial practice and economic development. Although it will concentrate on examples drawn from mercantile loans advanced to the English crown in the later thirteenth and early fourteenth centuries, the method of calculating interest rates described in this article is equally applicable to all subject-areas and periods of history. concentrates on the highest interest rates (the average of those she mentions is 60% per annum). 9 A third source for medieval interest rates is the dataset of interest rates from the thirteenth through to the eighteenth century compiled by Stephan Epstein.
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The major problem with the treatment of medieval interest rates in the works mentioned above is that all of the examples that they cite are taken from secondary sources, including a large number drawn from the chapter on public credit in the third derived from other secondary works. 11 As a result, many of the interest rates quoted stand at two or three removes from the original sources. This can make it difficult to trace the evidence for the stated interest rates, which proves to be of varying degrees of reliability.
For example, Homer's citation of the interest rate of 80% per annum charged to Duke Frederick of Austria (and then quoted again by Wood) is taken from an un-referenced statement made in passing by the famed economist Joseph Schumpeter in his work on business cycles. 12 For these reasons, it is vital to return to the original sources and, moreover, to use a consistent and economically correct method of calculating interest
rates.
An alternate approach has looked at the cost of capital (in some ways related to the rate of interest) in medieval England, based on asset prices (grain) and the price of perpetual rents, as indications of the availability and price of credit in the long term.
However, these figures are not directly comparable with loans to individuals or institutions because they do not involve default risk (i.e. the chance that the borrower will either refuse or be unable to repay the loan). 13 Instead, the following discussion will concentrate on public credit, or loans to medieval governments, especially on the few examples of interest rates charged to English kings in the thirteenth and fourteenth centuries to have been discussed in the historical literature. In particular, it will look at a series of interest rates calculated by Edmund Fryde for the reigns of Edwards I and III, how Fryde's figures have been interpreted by subsequent historians and the implications that this has had for the understanding of medieval credit and royal finance.
Edward I (1272-1307) was the first English king to enter into a systematic financial relationship with an Italian merchant society, namely the Ricciardi of Lucca.
One interpretation is that the Ricciardi made loans to Edward against the security of the customs revenue from the export duties on wool. In fact, the relationship was more complicated than this and could better be described as similar to a modern current account incorporating extensive overdraft facilities. 14 There is no explicit reference in the government sources to the charging of interest by the Ricciardi, and Michael Prestwich has argued that 'the Ricciardi received little by way of financial reward for their services from the king. Their loans were not expensive for Edward'. 15 Richard Kaeuper, by contrast, who has looked at the relationship between Edward and the Ricciardi in the greatest detail, thought that it was inconceivable that the Ricciardi did not receive some form of profit from their loans. 16 As discussed below, an element of profit or interest was indeed included in the periodic accounts submitted by the Ricciardi, although it is difficult to estimate a precise interest rate given the number and complexity of the transactions involved. In fact, it may be more appropriate to think of the Ricciardi profits as 'bank fees' rather than strictly-calculated interest on the outstanding balance.
The clearest indication of the charging of interest is found in an internal Ricciardi letter of 1295, in which they claimed 'damages' of 10,000 marks on a loan of 30,000 marks that they had advanced to Edmund of Lancaster, the king's brother, in 1293.
Kaeuper is careful to state that 'this represents an interest charge of no less than 33-1/3 percent over a period of two years' and that therefore 'it is possible that they received as much as a third on the balance owed them'. 17 28 The use of dona was one method of paying interest on a debt without incurring the appearance of usury. In total, the Bardi advanced the king £42,000 over this period and were promised gifts worth an additional £11,000. Fryde used this to estimate the level of interest expected by the Bardi and came up with the figure of 26%. 29 However, Fryde's terminology has proved confusing. The Fryde discusses a sizeable loan of £6,000 made to Edward by a consortium of merchants and money-lenders from Malines in November 1338. Edward finally cleared this debt in September 1341, but only after handing over a total of £12,000. In Fryde's words, these payments raised 'the rate of interest to exactly 100%'. 32 It seems that Fryde is again referring to the total return on the initial advance rather than to an annual rate of interest.
Using the data collected by Fryde and taking into account the time that it took to repay the loan, we can calculate an effective interest rate of 41.4% per annum. 33 Although lower than Fryde's figure, this is still a higher rate than an English king might usually expect to pay, perhaps reflecting the political situation and growing doubts over Edward's credit worthiness. However, it was far from the worst deal that Edward found himself forced to accept. The second example concerns a more modest and shorter-term loan advanced by John le Bachiler of Antwerp. Fryde states that 'on a loan of £540 advanced for two months he received £60 of interest (11%)'. 34 Again, Fryde is giving the total return on the loan without taking into account the length of time over which it was repaid. If this figure is annualised, the interest rate paid works out at 66.7% per annum, six times higher than that given by Fryde. 35 The key point is that Fryde's figures exactly reverse the rate of interest charged on these two loans: the long-term loan had a lower annual rate of interest but eventually returned a greater profit whereas the short-term loan charged a much higher annualised rate of interest but over a much shorter period of time, meaning that the monetary return was correspondingly lower.
As should be clear from the above examples, a major part of the confusion over medieval interest rates arises from the ambiguous use of terms by historians, which is then exacerbated when subsequent historians fail to grasp these distinctions. In particular, some of the historians reading Fryde have confused the interest rate (generally taken as an annualised figure) with the total return or profit on the loan over the whole period. It should be stressed that Fryde himself was aware of this distinction, and on occasion gives annualised figures, but his failure to make it absolutely clear when he is referring to total profit and when he is referring to annualised figures can, and indeed has, led other historians into error.
In the cases discussed above, the rates of interest charged to the English kings between 1272 and 1340 could be as low as 15% or as high as 150%. This degree of variation makes it very difficult to generalise about medieval interest rates. It is therefore important to distinguish between the various factors that could influence the interest rate charged; such as whether the loan was short-term or long-term, or whether it was secured against a pledge or a specified source of income or if it was unsecured. Furthermore, the default risk and the urgency of the need for the money also affected the rates demanded.
This means that interest rates reflect both the lender's assessment of the credit worthiness of the borrower and, at the same time, the desperation of the borrower's need for credit.
The evidence of interest rates can thus be used, in combination with other sources, to shed light on the wider financial situation in which the English kings found themselves at various times.
II
Before we can begin to use interest rates as evidence for economic trends or government finances, however, it is necessary to calculate those interest rates accurately. As discussed above, the lack of consistency in the methodology and terminology used by historians has undermined previous work on this topic and this article will now set out a standard method of calculating historical interest rates. The following discussion is divided into two parts. The first outlines the basic method of calculating interest rates and the minimum information needed to do so. The second considers how to identify the necessary data from the historical sources. Once the relevant data have been extracted, these can then be used to calculate the rate of interest implied.
There is no universally accepted definition of an interest rate and there are an enormous variety of different ways of calculating rates. 36 Broadly, 'interest' represents the amount paid on savings deposits or charged on a loan. The modern definition is therefore very similar to the medieval canon law definition that 'whatsoever is exacted beyond the principal is usury'. 37 An interest rate is the extra amount paid expressed as a fraction of the principal sum deposited or borrowed. Some of the examples discussed above give total interest charges over the whole term of the loan, but it is more usual to calculate interest rates as annual figures. Interest rates are crucially important in modern finance and underlie the calculations of the fair values of an array of financial instruments including bonds, equities and derivatives, and researchers in finance have expended considerable efforts in finding appropriate methodologies for determining the interest rates implied by the prices of financial assets or to be used for valuing those assets.
Interest rates are determined by two key tenets of financial economics: first, that money has time value and, second, that for investors to take risks, they will require compensation. In spite of the moral restrictions imposed by the developing doctrine of usury, in practice these tenets were just as important in the determination of interest rates during the medieval period as they are today.
The (positive) time value of money implies that, all else being equal, a pound today is preferred to a pound tomorrow. This arises for at least three reasons: first, people have positive time preference (that is, they desire immediate rather than postponed gratification); second, a given sum will generally be worth less the further in the future it is received due to the effect of inflation (although this was less significant in the middle ages than today); third, cashflows are typically more uncertain the further into the future they are to be received. That money has time value implies, importantly, that the calculation of an interest rate must take into account the timing of any intermediate payments and also the effect of compounding, which is the interest received in subsequent years on the interest paid in previous years. The effect of compounding is that a relatively small loan, if left unpaid, can roll into a much larger debt. It is debatable whether medieval lenders actually compounded interest, but we include the effect of compounding in our calculations to make the methodology consistent with current practice, and to make the resultant figures comparable with later data on interest rates. 38 Compounding can be calculated at any frequency, for instance on a daily, weekly or monthly basis, but the method employed here uses annual compounding.
The approach that is used to determine the interest rates on the loans essentially works by calculating the rate that would set the present value of the sum of the interest payments and of the repayments to the value of the loan. Thus the time value of money is accounted for by measuring all the cashflows in terms of what they would have been worth at the time of the loan, so that all payments in the formula are included on a likefor-like basis. The formula works with years (and fractions of years) as the unit of time and therefore the rate that emerges is automatically an annualised one. The general formula for a loan of L made now with a final repayment of F in T years (T need not be a whole number) and N interest payments of P 1 , P 2 , P N at times
The minimum data required in order to calculate an accurate interest rate are therefore: Note also that this formula is sufficiently flexible that it can handle interest or other intermediate payments that do not occur at regular intervals. Of course, a loan may also be advanced in installments, and a slightly generalised version of this formula can be used in such situations. In such cases, it is also necessary to know the values and dates of all these intermediate payments. The interest rate, r, must be calculated using a numerical procedure; this can be done in a spreadsheet or using the historical interest rate calculator developed during the current project and accessible online. 39 Provided that the sum of the interest payments and eventual repayment of the loan (or part thereof) are greater than the original amount borrowed and that there are no additional payments from the lender to the borrower, this approach will yield a unique positive interest rate.
The general formula above calculates compounded interest on an annual basis, so that from the second year interest is paid on the accrued interest from the first year as well as on the principal. However, this means that an adjustment to the calculated interest rate is needed to attain annually compounded rates for debts with a maturity of less than one year. This is shown below in equation (2) .
where T is the term of the loan expressed as a fraction of a year, r is the interest rate (expressed as a proportion rather than a percentage) obtained from equation (1), and r is the annually compounded rate.
In order to use this method, of course, it is necessary to identify and extract the relevant data from medieval sources. However, there are particular problems, both practical and theoretical, in calculating medieval interest rates that result from the nature of the evidence. Most significantly, the prohibition of usury forced lenders and borrowers to find ways of disguising the payment of interest and the historian has to penetrate beyond these fictions to discover the real financial transactions. Sometimes, indeed, it is not possible to recover the required information from the sources, either where the documentation is incomplete or when those involved have done too good a job of covering their tracks. In general, there were three main methods of disguising interest used in medieval sources. This article will now examine these three methods and indicate how they can be disentangled from the sources.
The most theologically sound method of claiming interest was as compensation for damages incurred by the lender as a result of the loan. In fact the modern term interest derives from the medieval Latin interesse meaning 'compensation for damages'. 40 Loan agreements often included a clause stating the penalty to be imposed in case of late repayment. 41 In Italian and Cahorsin loans of the thirteenth century this was often set at one mark for every ten marks of the principal every two months. 42 This is equivalent to a non-compounded annual rate of 60%. 43 In such cases, damages were calculated from the date set for repayment and it was less justifiable to claim interest from the start of a loan.
This could be easily circumvented by setting an unrealistically early date for repayment, in the knowledge that this would not be met and that interest ('damages') could therefore be levied with a clearer conscience. 44 Alternatively, the lender could submit claims for specific damages. For example, the Frescobaldi wrote to Edward I in 1302 listing the various losses they had suffered as a result of their lending to the English king and these sums were later allowed against their account with Edward II. 45 To what extent these were fictional claims to disguise interest rather than real losses is difficult to assess without access to the Frescobaldi's own account books. Another theological dispute concerned whether the damages should cover only positive losses resulting from the loan, or if it should also include what was termed lucrans cessens, meaning the potential profit that the lender could have expected to make if he had retained the principal in his own hands. Indeed, Paul Brand, in his investigation of the concept of 'lawful interest' as indicated by the damages assessed by the royal courts in cases of debt, found that the chief justice Ralph de Hengham justified the damages awarded in one case as 'that which he [the lender] could have gained using his discretion from the said 100s over the said six years'.
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The second method of disguising interest was for the borrower to grant a gift of money to the lender as a voluntary expression of gratitude for the lender's support. As mentioned above, Edward III granted gifts worth £11,000 to the Bardi while receiving loans totalling £42,000. 47 This was theologically legitimate so long as there was no intentional connection between the gift and the loan. 48 So if the lender made a loan with the expectation of receiving a financial gift, or a borrower offered his creditor a gift with the aim of securing the extension of the current loan or obtaining a further loan, then this sin of intention would render the transaction usurious. In practical terms, gifts function in a similar way to damages or penalties in that they are additional payments made on top of the repayment of the principal. In fact, it is sometimes difficult to distinguish in the sources between a gift granted for good service and a payment made as compensation for losses incurred in the king's service.
The third, and perhaps most interesting, tactic is the use of 'creative accounting' to conceal interest payments. This was typically done by overstating the amount of the loan received. For example, according to Matthew Paris, on his deathbed Robert Grosseteste, bishop of Lincoln, criticised the practices of the Italian merchants (described as the Pope's merchants or money-changers). Grosseteste stated that it would cost £100 to borrow 100 marks (£66 13s 4d) for one year (a simple interest rate of 50% per annum) from the Italians. The recipient, despite having received only 100 marks, would have to seal a document recognising that they had received £100 as a loan to be repaid at the end of one year. 49 The difference between the sum actually received and that recognised as being received provided the creditor with his interest. In many cases, only the recognition of the debt survives and it is therefore simply impossible to quantify the amount of interest that might have been concealed using such methods. 50 However, where full accounts survive, including records of the sums actually received in addition to those stated to have been paid, it is possible to assess the level of interest by comparing the two figures. 51 This is the case for the English kings in the middle ages, since a large number of Exchequer sources have survived covering both money received and spent by the government.
The 'Credit Finance' project has developed what could be termed a 'follow the money' methodology to reconstruct the relationship between the Crown and its creditors from these royal documents. 52 This is facilitated by the credit/discharge accounting system used by the medieval Exchequer. 53 The purpose of this system was to audit the This analysis also enables the calculation of the actual interest rate paid, rather than the rate specified or assumed in the loan agreements (and even where no rate is stated).
A large-scale example of the massaging of figures to produce a predetermined outcome can be found in the audits of the accounts of the Ricciardi with Edward I in 1276 and 1279. In both cases, the king was left owing a suspiciously round sum to the Ricciardi, namely £13,333 13s 4d (or exactly 20,000 marks) in 1276 and £23,000 in 1279. 54 It seems likely that the Ricciardi and the king had agreed on a reasonable figure to cover the Ricciardi's costs and leave them in profit. In order to justify this within the Exchequer system of accounts, it was necessary for the payments made by the Ricciardi . 56 This case serves to illustrate the mathematical abilities of the merchants and Exchequer clerks, even using roman numerals. The exchange rate used by the Exchequer at that time was £1 sterling to 3 livres 10s parisis. The 930 livres parisis converts to £265 14s 3½d sterling, and this figure, when added to the £34 5s 8½d sterling paid for the use of the money, exactly equals the £300 sterling of the pipe roll account. It should also be noted that the annualised rate of interest charged by Fifanti, as calculated using the method described above, is equivalent to 145.3%, telling evidence of the dire situation in which Edward found himself. Similar tricks were used when repaying the loan to the king made by
Bonasius Bonante, to be discussed at length shortly.
A more fundamental problem is dating. Although the king might issue a writ of liberate on a certain day ordering the payment of a sum of money, this does not necessarily mean that any money was handed over on this date. In the case study discussed below, Bonante and his fellows had to wait over two years before the writs of liberate (TNA class C 62) that they had received were honoured in full. The Exchequer recorded the discharge of each writ of liberate in a series of chronological or singlecolumn issue rolls (TNA E 403), compiled for the Michaelmas (October to March/April) and Easter (March/April to September) terms of each regnal year. 57 However, before the reforms of 1326, these discharges were not dated and so it is difficult to pin down an exact date for repayments. 58 Moreover, large payments were rarely made in one instalment but more typically in several parcels at different times. The Exchequer clerks kept track of such payments in the memoranda of issue rolls (also TNA E 403) but, as with the chronological issue rolls, we do not have precise dates for each entry. A related issue is that the king often assigned repayments to be made by a royal officer or from a specific source of income and, again, it is sometimes difficult to assign a date to such payments or even to verify that they were made at all. In such cases, the best that can be done is to narrow down the possible date range as far as possible.
A final problem faced by any historical study is that of incomplete information.
Although a remarkable amount of evidence has survived from the medieval English government, particularly from the Exchequer, there are still gaps in the record series. For example, when the king took out a loan, he would issue a letter to the creditor acknowledging his debt. Once this loan was repaid, these letters obligatory would be returned to the king. 59 A few of these returned letters can be found in the archives, identified by v-shaped cuts (to mark the cancellation of the instrument while retaining its legibility), but only a small proportion of such original instruments survive today. 60 Likewise, the royal government issued thousands of writs each year, containing administrative orders, but again few of these original writs have survived. For instance, one way in which the king could repay his creditors was by sending a writ of liberate to the treasurer and chamberlains of the Exchequer, ordering them to pay so much money out of the royal treasury to the stated beneficiary. In addition, payments could be made by assignment to a royal official, such as a sheriff or one of the collectors of customs in the larger ports. In either case, very few of these original writs or tallies of assignment are still extant. Instead, the historian has to rely on the enrolled copies of these documents that were kept by the Chancery and Exchequer. Most of these are unprinted and have to be consulted in the National Archives. There are no indexes to such records and relevant entries can only be identified through the laborious process of reading each document membrane by membrane.
III
Despite the limitations of the historical data, they should not preclude the attempt to assess royal finances and the rates of interest charged to the king. A single case study will now be examined, showing step-by-step how the relevant data can be identified and extracted from the historical sources, and then how that data can be used to calculate an accurate annualised rate of interest. The selected example was chosen first because the necessary data in terms of payments and dates can be extracted from the sources but also because it combines two of the methods for disguising interest payments, namely the use of gifts and creative accounting. that Bonasius loaned this money to the king at the papal court, and so a date range of 5
February, when Edward arrived in Rome, to 30 April 1273, the last day on which he is known to have been at Orvieto, can be assigned. 64 This writ of liberate also states that the sum to be repaid was £1,000 sterling, or 4,000 livres tournois. This obviously includes an element of interest beyond the money received by the wardrobe, namely £81 5s sterling.
This is probably an example of creative accounting, exaggerating the stated value of the loan in order to cover interest payments without giving the appearance of usury. These two sources supply all the data needed to calculate the rate of interest as envisaged by this order, namely the values and dates or date ranges for both the initial loan and the envisaged repayment. This is shown in equations (3) and (4) 
r as calculated from equation (3) is 13.2%, but this figure needs to be adjusted using equation (2) 67 In addition, Bonasius received two gifts, the first of 50m (£33 6s 8d), authorised by a writ of 15 October 1274, and the second of 100m (£66 13s 4d), authorised by a writ of 7 January 1275. 68 These repayments are shown in table 1 below.
INSERT TABLE 1
In total, therefore, Bonasius received £1220 on an initial loan of £918 15s.
Expressing the total value of the repayments received by Bonasius as a fraction of the initial loan amount, in the same way as in the examples from Fryde discussed above, yields a total interest charge of 32.82%. Since the loan was outstanding for around three years, however, this figure greatly overstates the annualised rate of interest. This data can be used with equation (1) 
Solving equation (5) yields an annualised interest rate of 14.1%. This figure correctly takes into account the fact that each payment was made on a different date and the effect of compounding. As seen above, there is a degree of uncertainty regarding the precise dates on which the loan was taken out and on which repayments were made, but repeating the sensitivity testing described above reveals a range of 12.6% to 15.2% per annum. The final interest rate as actually paid is thus reasonably close to the interest rate envisaged in the original writ of 24 November 1273. This suggests that the exchequer clerks and Bonasius had some idea both of an acceptable level of interest and, more interestingly, how to work out the additional payments needed to maintain this rate of interest as the length of time over which the loan was outstanding increased.
IV
This article has highlighted some of the misunderstandings that have resulted from imprecise use of terms by historians, most notably the failure to distinguish clearly between annualised rates and total interest charges. The first point to stress therefore is the importance of using correct and standardised terminology when discussing medieval interest rates. A precise definition of interest has also been suggested, as the extra amount paid above the principal of a loan, expressed as a percentage of the principal and over a period of time, in this case on an annual basis. Finally, this article has described an accurate and consistent method for identifying and extracting relevant data from historical sources and provided an equation to calculate a compounded rate of interest.
This method holds good even for complicated transactions in which money was loaned and repaid at various and irregular points over a period of time. Hopefully this will provide a firmer foundation for subsequent discussions of medieval interest rates and also facilitate comparisons with the rates of interest charged in other periods.
Interest rates can also provide an insight into contemporary perceptions. In modern economics, money lenders are likely to demand higher interest payments from borrowers who are regarded as possessing greater credit risk (i.e., a higher probability of non-payment of interest or principal). In modern times, sovereigns are usually thought to be of lower risk than either individual or corporate borrowers; the debt of the world's largest and most stable economies, such as that of the US, is often thought to be virtually risk-free, so that short term US interest rates are often taken as a proxy for the risk-free rate of interest that is required as an input to numerous financial formulae. This was not necessarily the case in the medieval period. A creditor could pursue a private debtor through the royal courts, but had no legal remedy against the monarch themselves. Given In good times, the interest charged on royal debts was only slightly higher than less risky investments in perpetual rents and assets, suggesting that the English crown was considered to be a credible borrower. Moreover, it seems as though the ordinary borrowing of the English kings did not place an intolerable strain on the royal finances.
By contrast, when such established relationships failed during periods of war and financial pressure, then the kings had to seek short-term loans from individuals or associations with whom the English crown did not enjoy a continuing relationship and who did not have extensive interests in England. In addition to dramatically higher rates of interest, such lenders also demanded pledges such as the crown jewels or hostages, including prominent nobles and members of the royal family. 69 Even so, and although the myth that the English kings were serial breakers of Italian banks lingers on, the most detailed recent studies have shown that the English kings did not default on their sovereign debts. 70 This article has concentrated on examples drawn from loans to the English crown by international merchants but the method of calculating interest rates itself can be applied to other areas, such as the extension of credit within the manor. Hopefully, the adoption of a standardised method and terminology for discussing interest rates will facilitate comparisons between the rates of interest charged to different people and in different periods. Of course, in the medieval world, unlike in modern economies, there was no standard or base rate of interest. The substantial fluctuation in the rates of interest charged, depending on the particular circumstances of the borrower and the lender as well as the nature and amount of the loan, must also be taken into account when interpreting the significance of the rates charged and when constructing and utilising indices of longterm interest rates. That said, if used with care, the evidence of interest rates can contribute to a better understanding of the medieval economy, although we should not overstate the case, particularly in comparison to the modern world. 43 In fact the calculation is more complicated than this and it is necessary to take into account the date on which the loan was due to be repaid and that on which it was finally cleared. For instance, if the loan was due to be repaid in six months, these penalty charges would only apply from the seventh month onwards. If this loan was repaid in full after one year, therefore, it would have incurred only three sets of penalty clauses (not six) and thus the actual rate of interest would be closer to 30% than to 60% per annum. 44 Although in strict terms, the intentional nature of the theological definition of usury would also class such transactions as usurious. As Duns Scotus put it, if the lender would prefer late repayment with damages to prompt repayment without damages, then the contract must be usurious (Johannis Duns Scoti, Opera Omnia (26 vols., Paris, 1891-5), xviii. 293). 45 
